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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable simulation of visibility 
associated with oscillation, distortion, blurring or the like when a lens 
system such as progressive power lens is worn. 
SOLUTION: Eyeballs are turned toward every object point within a 
visual field, images are caught at a central cavity and put together to 
form an image, which is defined as turning retinal image and the 
image thus defined is generated using an image at a specified angle 
of visual field coming into eyes having a specified center point of 
turning as original image. A distortion original image associated with a 
distortion as obtained when the original image is seen through a lens, 
system is generated using a light beam tracing method. PSF on a 
retina is determined as to an eyeball model by light from an object 
point of the original image in an optical system comprising the lens 
system and-a spectacles-model and-the BSEundergoes.a conyulsjon _ 
computation with pixels of the distortion original image obtained and the original image. The result is the 
turning retinal image. The turning retinal image obtained is edited to obtain an animation image of the 
turning retinal image. The PSF is determined by setting a sample point at the object point and the PSF 
other than that using the sample point is determined by a method using an approximation method 
containing a spline interpolation method. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the simulation approach of the piercing-eyes study system which carries out simulation of how when 
observing the external world through the lens system arranged in front of an eye to be visible As an image perceived by 
the eye through said lens system, it is not the optical image projected on the retina side of an eye. The simulation 
approach of the piercing-eyes study system characterized by creating and using the winding retinal image defined as an 
image which connected the image which was made to wind in an eyeball to all the body points within a visual field, 
and was caught by the fovea centralis by computer simulation. 

[Claim 2] In the simulation approach of the piercing-eyes study system which carries out simulation of how when 
observing the external world through the lens system arranged in front of an eye to be visible As an image perceived by 
the eye through said lens system, it is not the optical image projected on the retina side of an eye. As a process which 
make wind in an eyeball to all the body points within a visual field, and creates the winding retinal image defined as an 
image which connected the image caught by the fovea centralis, and it is made to use, and creates this winding retinal 
image The subject-copy image creation process which creates the image of the specific angle of visibility included in 
an eye with the specific winding central point as a subject-copy image, The distortion subject-copy image creation 
process which creates the distortion subject-copy image accompanied by the distortion at the time of seeing this 
subject-copy image through a lens system using the ray tracing method, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the simulation approach of a piercing-eyes study system and 
equipment which carry out simulation of how when observing the external world through the lens system arranged in 
front of an eye to be visible. 
[0002] 

[Description of the Prior Art] As what indicated the simulation approach of a piercing-eyes study system and 
equipment which carry out simulation of how when observing the external world like [ at the time of wearing glasses ] 
through the lens system arranged in front of an eye to be visible, the equipment of a publication is in JP,8-266473,A 
conceming application of an applicant's for this patent point. 

[0003] Equipment given in the above-mentioned official report performs a PSF operation etc., and carries out 
simulation of the sight image of the range which can be overlooked when human eyes wind, where a spectacle lens is 
worn. It came to be able to carry out the simulation of the sight of the large include angle accompanied by winding of 
the human eyes at the time of wearing optical lenses, such as glasses, by this. 
[0004] . 

[Problem(s) to be Solved by the Invention] By the way, displeasure, such as a shake, distortion, and dotage, may be felt 
instead of achieving a bifocal function, when a progressive multifocal lens is worn especially. So, suppressing 
displeasure as much as possible is called for, realizing a bifocal function in the design of a progressive multifocal lens. 
For that, it is most desirable for the architect itself to get to know beforehand whether the designed lens is a thing 
accompanied by displeasure, such as what kind of shake, distortion, and dotage. Since the simulation approach of the 
above-mentioned conventional piercing-eyes study system can carry out simulation of the sight of the large include 
angle accompanied by winding of the human eyes at the time of wearing optical lenses, such as glasses, it is 
dramatically useful to the fixed object. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the simulation approach of a piercing-eyes study system and 
equipment which carry out simulation of how when observing the external world through the lens system arranged in 
front of an eye to be visible. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/1/2004 



Page 1 of 1 



* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As what indicated the simulation approach of a piercing-eyes study system and 
equipment which carry out simulation of how when observing the external world like [ at the time of wearing glasses ] 
through the lens system arranged in front of an eye to be visible, the equipment of a publication is in JP,8-266473,A 
concerning application of an applicant's for this patent point. 

[0003] Equipment given in the above-mentioned official report performs a PSF operation etc., and carries out 
simulation of the sight image of the range which can be overlooked when human eyes wind, where a spectacle lens is 
worn. It came to be able to carry out the simulation of the sight of the large include angle accompanied by winding of 
the human eyes at the time of wearing optical lenses, such as glasses, by this. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, displeasure, such as a shake, distortion, and dotage, may be felt 
instead of achieving a bifocal function, when a progressive multifocal lens is wom especially. So, suppressing 
displeasure as much as possible is called for, realizing a bifocal function in the design of a progressive multifocal lens. 
For that, it is most desirable for the architect itself to get to know beforehand whether the designed lens is a thing 
accompanied by displeasure, such as what kind of shake, distortion, and dotage. Since the simulation approach of the 
above-mentioned conventional piercing-eyes study system can carry out simulation of the sight of the large include 
angle accompanied by winding of the human eyes at the time of wearing optical lenses, such as glasses, it is 
dramatically useful to the fixed object. However, it was not what carries out simulation in a near mode actually to 
human being's perception operation, taking into consideration distortion, dotage, etc. which the wearing person will 
feel. So, when a wearing person wore the designed lens, a wearing person was not necessarily enough to the object that 
the architect itself gets to know beforehand whether it is what feels what kind of distortion, dotage, etc. actually. And 
when it wore actually, it was what cannot respond at all about the shake considered to become a problem most. 
[0005] It is thought that the image of the external world (it perceives) which human being recognizes through an eye is 
not the optical image itself by which image formation was carried out to the retina of an eye according to the principle 
of optics. That is, the consistency near a fovea centralis is high and distribution of the light-receiving object on a retina 
(a cone and rod cell) has the low circumference. Therefore, if the optical image itself by which image formation was 
carried out to the retina is perceived, even if image formation of the optical image will be carried out ideally, near a 
core is clear and the circumference should be perceived as an image which faded. However, if it is a healthy eye, it will 
be sensed that it is visible clearly anywhere within a visual field. This is not a simple operation that the operation of 
perception detects the optical image projected on the retina as it is, but is because it is thought that it is a thing based on 
the result to which complicated processing was carried out by the neural information processor after a retina. 
[0006] According to this invention person's etc. research, direct simulation of such a perception operation could not be 
carried out, but when based on the fixed assumption which this invention person etc. found out, it was solved that the 
result of a perception operation is reproducible in approximation with an image processing. 
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i^-caii-«^Pa±©fiES©ii[^*i|5l]K^M«s±ii:.^i L- 

■r^, ttc. p {x. y. z) ©ffienii!{p6S!Bjft.#.ai 

[002 5] ( 2 ) ^*Miii«f'Pe£X« 

c©xfi«. ig©B?tcffig-r-su>X3^±tcBiria*.i:Nm 
iig*fi6-c^i*. c©**t>/cu>X3^©m3*7feiS:&isj*tti 
*fie-r*!^»*--©tai^©:^ifiiso*u- 

[0 02 6 ] -Tftto^. 03{C7n3*a^J;^CC. S2tc 

*5l:t Sl^w*0 i; A©i4i^{c*$t:f 5 0{cia(<^(>igK: u>X 

L?:ieg-r^. !agfra^iiiF«g©!^»**:»e,mit3nfc7fe 
^» u > X L K J: o -cssf $ nr o.-s icsij^^ s . l 

*3 o r , A .-^.^ram-r S/c«6CC Big^<& O B *r6l6C|B| w 

, B, (\y>x?kmmmm) ttsh, ^(DL^aymm. 

[0027] /cCte, ±a!©J;^(C. U>X^ilL.fciS 
*SifP«J©S5S©lli^KfK±©ffi«A5ifBg©ti^i 

> X©Si5f *5f63fe-r -5MH-C$> So O B:ft[6j.« U >Xffi 

m&^<<cj^y)mtti>. «F(c^itu>x©ii^«^{b*i 

Sibli. mifrt©flfe©3fci^*>iS«:AW-r-5fta*s^<t 

'^K.%mv:yx<om^^<Dmttfi:mmf£(iyx. @ 

[0 02 8] (3) PSFIXffXS 

AL. Miii«©Sii]5^tc>tfL. mmm'^fSjLmrcnhn 
3&>6 ttstt-r si3tiii© u > xj^aiScSKifci^t sa^tc^ 

t)H±rBg^*-rJU©PlgpttSI^SS:SL, U>X;^<!:-e© 
i7fei^:^[6](C^*5-tf ruts L/cBg^* r^;U i ©^^# 



(7) 

XL 

^'t7";l/©8g®±CD»g^^^^"rPSF (Point 
Spread Function: !^JKi)^^mWL) ?r 

[0029] CDiagBStlSflSK^f'VKDz^A 

a V a r r o ^{Ccfc^iSgSfiSStiiaSc^r^U^rffll^/Co 10 
Na va r r o (D^xJU-C«iafSffl(D^3&?>-r. ScBiR 

-(OmmctmLXmtr^. S4^CNavar ro<D 

9jkLfCo ^mmfcty' + (l+Q) -2Rx 

[003 0] ©PSFCDttSL 
a. PSFCD^glft 

-«ecc. yc^m(fCj:^yt^m^tyt^^.<DPSF (Po i 

nt SpreadFunction: MSt) 
cn^Jllffi^iM^iA^<g@ ( c o n V o 1 u 
t i on) ^tf^c^C<f:r:^i?)6n'2>o CCOPSFtS:. 

^:^3^cC7t^3gr$)n«p s f ti*s^.'=?.^ct--<r 30 

P S F<Dn>jJ^ y ^ - t^ a >-e-e<0fl^W#6tl 
[0 03 1 ] b. PSFCDH-#:&ffi 

PSF4#2?)^/ces6cD*^.^^4d0^r31^7fe*liA«^ . 
cDMl^^^-mr^^o i^ft.'^.P^&^^cDTfeia^. u>X 

[0032] ±ai(Dcl: ^tc. P S F«i^i**:«>^6fi!(9*5 
f4^«. )®»Cl^^<bS?LcDiB5(*ffflJ^fcSL-=?,r^>^. 50 
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Q©i5SsS±©0 ' ,'^.«:*>»9. RO = PO ' tiS.^r^ 
[0 03 3] lEm^J: P S F ^^^^(^clit. XSim^^— 

[0 0 3 4 ] CCDJc-^CC. PS F«iK5<*.HS?!>^6^S^br 

AWttcDJ^^m-^.^iijaT-s^^stcD^ei^iiSfL ie 

CCDPSFt^JHMaS (y. . z. ) IeI 

r. ^J!i(4atc*fi£;-r€>ASi3feiS(Dft@[*5}ci?)^it:^;&i 
«)^« ^^<!:^<ir(Dia-^ (y, . z. ) «3feffl?5P6ac^<D 

tc. (y. . z« ) CC>rtfc;-r^AW7fe.«(7)7fett35^>6(D® 
ft , r. ) « t an/8. = y„ /f . t anr. 
= z./f-e*^oCC"C. f «flS9;0^«SKa-c* 
€>o J^SgCc«1«5<*^^<h@(DiilBt^^®tcj:0A#*ftim 

[ 0 0 3 5 ] a 7 <Di£Mmi^!^.p^mcm^^^^^ 
t. mm&s (y. . z. ) cc*fjj;-r^aE*i«i:?&^e>©ft 

To ) eftu/c*>(Dr^'E>o ccca^^u/ct^cDt*. 

<fc^CC. 7t:)^iiS)i-e*ej!>/c;BgM±<DPSF (y„ . 

z. ) ^Amytwinmmm±<DPSF c) tc^^ 
mm^m^mibxps Fmny^m-t ux^.Ltc. 

[0036] ( 4 ) M^iA^XS 

ct^,M^^^d6/cM^i^®^<b p sFmwxmxmf^ti 

/cSiii^cDP S F iCDM^^iAJ^?!!® ( c o n v o I u t 



(8) 1^182 0 0 0- 1 07 1 29 

13 14 
ion) ?:ff^fC\ {&m:E.'^Xyt^rS(>C^SUfciSMmi^ ^(^islrfhPSF (x. u. u. v) tT^t 

mLxmcm^(oMmmmm^i'^fScn>j:mv&^^ m [0037] 

^j*')" J J/(«,v)p(ii,v,ii-^,v-v)dlBA» 



[003 8] CC-C. p (u. V, u-/i. v-iy)(S 

(u. v) 3&>e> (u-M, v-u) an3rc,^.&c*jt:f 
**«)^ c i J: 0 . l9l]SSfflM«cD»±iii«^f#^ c t 

^^x^^. mi iitmmmi(Dy5m(^j:-yx^i^f^tifc^ 

^ffiO. OOD »DA2. OODCDBg^ffl|giiU>X 

(HOYALUX GP ; ^--^^^^ttOliiarS) CDififflaJ^e^^ 

tc^<Dm^T$>:^. C(Diia^.fiS«. a-Cti^SfjT'^ 

(±) SC>'ififfla'JS.«^, (T) ^^v-To RX^?:SCCL/c 
v-i7«;eu>X-e*'5>C<i:^^j^"ro 01 1CDPII«*'C^ 

*i,«<7)u>xiia^.7!)^ififfla'js,«;?. (TcDO) ±(.c$,^m 

[003 9] c(DiijfiWCctn«. igii^j^.«±iu>x^ 
CO u > X 3^ * a u r m /c <h * c c ^ :i: ^ n €> ^ 

m(fCtL-:>xmmr^ctt^'x^^ti>'>. «4>s*L/i^ 

[0040] 2 ) CCDHSfeWt^. Ilfi5«?tj 1 CC^ 

^mx&^^ Lfc^^-yx. c(DmMmiit. Mmm^i'^f& 

tifc 1 tjc 1 isc<Dm±mm^mmLxmmmcr^xmt 
^i^mr^mtm4^m(fcmmmi tmcx^^cDx. m 



10 1 1 (ic±i;^(Dmti^ffi-rm^mf^'fx^(DMmmMftt'M^ 
[0 04 1 ] <bc6r, c<ommm(fCi6{.>x. iYwmm 

iC. U>X^*5^M^m-?.U>X'C*)^iS'&&C{i. 

20 *tLrPSF^:^s6^iii>S7&^ab^o Wx.«. soo X600 

(Dmmx. psF ^mit>^t^(fCjm'r^ytm(D:mi 

400 {^LX^<tj:i.^) (^CWcmr^t. ±mc 192,00 

o,ooolpl7t:.^iiSHtSL*tT ^ C i ^^c ^^^CDHCD 
Fa3.ooo :$:<h{gS^^i. 64,00C*J?. o^0i7B$pa46^ 

B#ffl/cC:f -Cfc 32, 000^ra= 13330, ^3 ^8 ^ ntf^i)^ 
ttXh^mi^X\ittj:\.K 

[0 04 2 ] ^CX^^fcmt. T^X<O^Wi^^C^\y 

xjmMm'r^<DXittrj:< , n:^}^.tci^(icytmi&m^n 

[0 04 3] 
[^2] 

[0 04 4] r*^o ,'^,A7&^6^-r6ffiS3tJ^, ttj:f> 
•^(RAM^^iBiff^g-^, (y. . z J ^m^t^im 

^muiyxuhri^^mf--^ mm±.<o^}^.^c^\x:^'tr 

50 ^A*f?1c:«l<Dt k. . c . ^^t^^) kt. D. . 



15 

0. ^. y. . z, (DMfKrab^o T^c^^. 1 k. = 
Ft (D, , 0. Ya . z„ ) . c k. =F, (D 
1 . 0. Yp . z„ ) . p k. =Fp (Dt . 0. 

D. . 0. Yp . z„ ^4i-en(D^^ffiHrticjaia 

[ 0 0 4 5 ] ;XCc;^ :7'^ >r >?iP5?liecDiSii{l:4«^T 
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^-cmstii, cc-c. i »^^;c7c©65.^.s^. c, «-?• 

^<-CMfB©-I^Ci^!Q:t>N, <x) Lifi^Lfi 

10 M[Hl(DSL/»rF <a) j5iff6n-5. jEy^7t:X:7-7'0 
[0046] 



* 



[0 04 7] r^Sn?*. CCt?. i. j. k. 1. m 

©ar^-s. ■&;>:7c©x7'7-/'>|!§|^*54©is^. mco 



5«0®1024lsl> 8H-tfiL1024X 5 = 5120liltf ^ C ttCJ&S. 

[0048] 
[?S5] 



[0 04 9] icm^m.-rt. m=^mh-s-ctifi-c^i>. 
- cn«, 1 ;^©JiP^©*v^ h^ifi-c^.f?., ^X7c©ias.. 

4 + 4X (4 + 4 X (4 + 4 X 4 ) ) ) =1364|ilt?* 

[0050] 
[»6] 

[0 05 1 }r^-5>o C(DJ;:^tj:l5m.^U^\.^tiXh. 



. 6o iBJf*±— .-J?. (Dp . 0a . to ) <DPSF^:«d?)^ 

/cd^tClS. ASM® (y„ , z, ^M) (m« 

[0 05 2] 

mi] 



(10) 
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[0 05 3] C®^«. E.Ayc:x.-:f^^i,^!S<D'^^. 
?rSl/ri^-5, CC-C, CCD^^^CTCXy^-f (D 

— *©3tillf'- «: -i>5E>^ >liI8Iff^T -S C i 
As-c^f-s. Lfc^i-^r^ 8iiHlcDH'^7cWi4oo IeKoz: 
'X7c«rait»*^f ^ fc- w-c . * c tcfc w s p s f ^ 

ci*st?#s. m<-ino)mmii. six {4 / (4-1 > } 20 

(4 ' -1 ) + 400 X {4 / (4-1 ) } (4 ' -1 ) = 1480 
4[El-C*l3, 1 ^$>tcK)mimr-$>^, 400 |H|®S^^ 

*5f#6nS. Ji(±|ft?«t/cPSFBXf#©eiB5 
#^H*ilS«)-c P s F Kf#:;^ffi- i b r /T^ L/ it , 

3 ¥8 »^(44 j'^) ©gfffl^ra?:. 4.4 »^CC^L, 

/ctca^fj&i*. 1 nv^/cocDjas^ra-cc^^i. 64oo* 

1 r 

rexp 



* 0 ?*(17 ^ra46»40#) *l6400i&(l^ra46^4tf{S>) (C^ 

[0 05 5] mmic$>^^w.'^. (D, .«/>„. ?o ) © 

Si^cS. -ec-^. PSF?r*6*>G«i>3*^Mi^K:(g:E 
toSJc-^CCfntf. ±i2©i^U'>v*>e>|ttm-r'SC<!;Ai 

■c#s. -eur. ■r'^T©i^f*'^{c*st>-c©-'>'^->{-:Sr 

[0056] 3-C. :»-?hM®!«:iXiteMI^{c-^-ii«J:(,> 

©^^©t&ccotir^it-r-si. ^^<!:^^©p s F{iiij© 

[0057] 
[le^S] 



_£2L 



a) 



[0 05 8] CC-C. u, v»-en^ntk. cf:6-|Si©3E »sct« >o 

5fe^*^e.©e^S. cr. . CTv . P»iE^^lP©^f^j< 40 a. >0 

-^•e*s. cn6©>'<7y-d'»TtB©ttif*jf-:.-c tin 

Ci*. -l<p<l 5« [^9] 



©ifer©* (m. f ) M:te(,>r. 



f I 

/i _ UV V 



c 
2 



50 



^exp - 



19 

mi 1) 

P(c)= l\f{p,v)ipdv = 1- exp^- 



(U) 1$§3 2 0 0 0 - 1 0 7 1 2 9 

20 

* [0059101 acDJr^tC. ^lii*«R«. 9^mSt-fi 

mi 2] 



(cosine _ si 



sin 9 COS ^ sin^^ 



1_ 

2 



1 



»5 [»1 3] 

2(1 -/>^) 
^+i7cos(2^-2a) 



5] 



111. = 



[-0-0 6 0 ] cOcfc ^ tc. n;X7ciEB^^Mi^:ti. Ja;^^- 

4> ^ 6^ P S F (D7lc^3^<Dtfc«^ cfc ^^Rg^CittC t* 

[006 1] :l^X7ciE«^fl^Bg|S©>'^•^^ - ^ a „ . a 

[3S1 6] 



20 



30 



40 




50 



[0 0 6 2 ] 0 1 4(DJ:^^C. a„ 0 . a. o , P^it 

Pflg|«ipf5ltck^9^a5t)^*:»<b ^ c i^Jl^c 
'E>?!)5, cn^coi^rti. ^si^tiRrta5(D5i^p (c) 

i^OSii c om^tmK t > h *f#-S c i :*^-C# <!: ^ o 

— :$f3&Ja„ =ka„ 0 . a„ =kav » . ptc^ 
MU/i:i«^(DiE*I5>fli<DP (c) ft^CiP, (c) = 1 
-exp (-C' /2 k' ) -C&^o ^n^r^l^^ffiO 
P. (c) fl«gCcia-5t:f^J:^^ck*9^^s^)tl{^J:c^ 
[ 0 0 6 3 ] 0 1 5^i. S 1 4CDpiI(DP ( c ) , P 
k (c). Pr (c ) cDft|g*:7*n M^/c*><Dr'4> 
'5>o PSF^?!j(Z)iafK^*e*'2>ie^. 

CcAj:^-<<ific^P, (c) Tl^^li^LC^ l/£itffla« „ . 
a. 0 . P^-ecD^^SfflL/cia^cOffl^P Cc) kt. 



21 

mmco^^Pr (c) t^mrix^9)^ i&u^^^mmt 
P. (c) (i*^c^#ifiK:p, (c) amt-m-^S!^ 

1 6 {to a = k aa 0 . a.. = k au 0 . P^IEM^^ 
[0 0 6 4 ] C(Dj|j^{?«r(J. kcDffl^^J^-S^^/co 

tiT<z>:^S^»ort^^. ^r. p. (c) ts&ut 

Pk (c) ft^(D^*:>^i^.ACDfii^Po (Dm^'^^^o 10 

i^'Cx^^ifisaii^^cir. cc-ctiPo =0.1 t-i- 

P (c) ftS±P (c) =Po 0,^,"C«. 
[1^17] 

Co = j21n-i- = 0.459 

•C*'So Pr (c) ft^A,'ScOc=C. r&ti«. k = 

C, /Co i^cC-So 

[0 0 6 5 ] {^(D:tom^ m^^tPr ( c) <bP 
k (c) iCDM^^'CvfTtiST'^yhCC-r^^^cC^) ^X^n 20 

JK9i*^FBl±f£^-c& (Do . 0a . ) (DPSF^^m 

^-So 30 
[0 06 6 ] PSF^fiiM^*^N--3^^--^lt*r^C<b{C 

j:or. 1 riv^/c'DcDjan^rBi^i B#rBi46^4(3s?7:?^6 
2 -iQ^^'fiScc^i^-r^CihtcfiSi/jL/co mmm^iCt^^ 

x$>^o —^momi^^i'^fSLr^oi^. *><fc^iooB$ 

p s FWLn<owm^m^m^x p sFmmiom^t ux 

[0067 ] ±j^i(Dmmm2i^j:ti{t. mm^m,^.iy> 
xm(Diy>xj^^m{^xmct^(tc^n^ti^7i(^^m 40 

mrt^nm^Ltcmmimm^ti^. i^fct^-^x. nhn 

CLt^X^^^ 

[0068] ^^X^C±,^oymtkmX7f^\^fciy ^ ^ U-i^ 3 
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\tmmm(Diy ^ ^ U - 3 >S:^f % ^ /ces?)<D«S<DSlB5 
nrSL^m'tr':/u y ^mx;h^. 0 i 8 ccij^L/ccfc ^cc. 
C(D^g«. :7*u-fe'>t^6 1. ^BXffffla® (ROM) 
6 2. ^-f>y^»J6 3. i!^^^' ^ ^*IJiailpI!86 4. 
aij^^g6 5. V'i;x6 6. +-*'-K6 7. >'^-F7=^ 
'<;^^Sia (HDD) 68. yuv\^-7'-i:^ip^m. 
(FDD) 69. :/y>^70. m^r—^^l \m 

[006 9] :/P-fe '71^6 1 SgS±»^StJS&^tC$iJ 

nhfifcm^'f- '^^m.nsm^^cm^hxm.^s 

^g6 5 CC^^-r^o v^X 6 6 «^/T^g±CDSa<Z) 
Xr^^c >'^- Ff^^ X^^g6 8^iVXT-Ar?'Pi^5 

[0 07 0] VXly H X ^gg6 9 ti/^iii<t7^- 

^^(D'Z-W^'f- ^?::7P'>t;'-69a Dr A;': U 
/cO. ik:*Mtctt;Dr:7Ciu;f-6 9atC-fe-t'>i5/T 

r-> = :x u-t^3>f='-:$?^a8Si7"-:7'cc-fe-tf>^-r 
n > :x - i$jr ^rffl I «^-r -5 c i T^^^r ^ o 

[0 07 1 ] 

B^ti^^^i^Xitttj: < . mif[^c7)^r(Z)4^i*,t^,cc*f u 
3 > (tcj: O r ffli ^ >s c i ^J^m i -r -5 <D 

^u^it^mc^ii^x mm^<j:>m^}^j)^ 6 <z)3t:tc j: ^ k 
7')\^(Dmm±,(D p s f ^^^^ ^ p s f mwjLm t . 

TMx^mcwmm<o^mmoyp s f iog-j^fiz^-j^^nm 
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icn^i^.^m^LX P S F *3J?S!). P S F 

[03] \y>xmimmLtcm^<miiimmis^<Dmm?F. 

[04) Na V a r r o^MBgCD7fe^^^•5p^-^^ mm 
[05 ] Na V a r r o«MBS©*a»U>Xcr)iag5;^ 
[06] PSF©3i?g0-e*S. 

[07] 3ei^|»iAWSi©K^*^i^-r0-C*.5. 51 
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[09] iHIMfi[giASiftS*^^0r*S. 

[010] psFm.mijm-^n's-rm-c^,^. 

[011] llJ^l@^<Di$±iiilR(Den|'gr7n-r0t?«'S. 
[012] @iiiiig{»cr>itiiSiiif^«!!c(D%H%^-r0t?« 

[013] PS Fmtf:^-«:^-r0-c*s. 
[014] mmiLiinmm-rmv$>i>. 

[015] 7t^^a:3'??TR(>'a„ , . a, 0 . ptcj:S 
10 ifi<HiEJi^7ft?:^-r0-C*^.. 

[0 1 6 ] P ( c ) > P, c ) . P. ( c ) <DftiS«:jS 

T0-c$>^,. 

[017] 3l£i^ma^??iJiO*k a . , . k a „ , . p «: 
<fc SiS(HiEJS^flj*^-r0-C* S . 
[018] PS FISJff :^aH«r^n^0-C*.5o 
[019] 4^mMiCi^*^^m^^Jk<Diy S. :x U-i/a > 



[02] 



[08 



A2 









/ ^ / 














tan>9 = 


— ,taii/ = — 

X X 



y 



o 




t 



[09 ] 




(15) 
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{^3} 




m5] 









- lOJZOOO - 1.7500 bi{A + l) 




Qi{A) = -3,m6+0M00tn{A + l) 




(a) = -6,0000 + 0.2294 ln(A + 1) 




Q^{a) = -1.0000 - 0.1230 ln(^ + 1) 




DjiA) = 3.0500- 0.0500 lo(^+ 1) 




/>, {a) = 4.0000 + 0.1000 hi(y| + 1) 




n3(^)= 1.4200+ 9.00 X 10-*(l0.00/< + 
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[134] 







7.72 




6.2 




10.2 




-6.0 






-0.26 




-3.1316 




-1.0 


JlC^(inm) 




0.S5 


MM 


3.05 




4.0 




16.4 






1.367 




0374 




1.42 




1.336 




60.4 



[014] 




• 
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Xh-'j-#JiE 



mi 2] 
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I 1 5 ] 
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mi 3 1 




iRpia2 0 0 0- 1 07 1 2 9 



miG] 




0.0 0.5 1.0 1,S 2.0 2.S 3.0 3.5 4.0 4.5 5.0 
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C»tHB] ¥rR1 1^1 1^2 H (1 99 9. 1 1. 

2) 

m^EMmmm^] m^i o 
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[ffliES*aJia«l 0 04 0 

[0 04 0] (mmmz) ccommmiit, mmmncto 
?>mxm>. c<r>mmmii. mmm^i'^fs. 

n/cl tSt 1 t5C©il±ii]®t?:,«^brB)ili«(C-rSXIi<!: 



msEMmsm^i 0053 

[0 05 3] c©^tt. £;>:7c;^:/^'<>^pa©5:^. 
?rabrciS« ccr. c©-;X7c;^:^^'i'>^,'^. (D 

■C^S. 8H:tm©lil^(*. 8IX {4/ (4-1) ) (4^- 
1) +400X {4/ (4-1) } (4'-l) =14804I5I-C4) 

0, i3t^*/cO*^37lsI-C*-5, 400lil©£;^^fflFaj: 
0. it«©BlJj^m«^«-Cife.5. ±g2©:)^ffi?:r£ffl 
fit. *^S5P©l/l0©NFrat?3!£i®f'-i»*i^6ti 
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